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Description 

[0001] The present invention refers to a washing nna- 
chine, in particular a laundry washing machine of the 
domestic type. 

[0002] It is known that, in general, the user of a laun- 
dry washing machine tends to introduce in the machine 
more detergent than is strictly necessary, thus causing 
a useless waste and a negative effect on the environ- 
ment. 

[0003] Laundry washing machines are known, having 
means for the automatic detergent dosage and also the 
problems being associated to such a function are 
known, which refer both to powder and liquid deter- 
gents. 

[0004] In the case of powder detergents, the main dif- 
ficulties are the following; 

several types of powder detergents exist, whose 
characteristics depend upon their volume (normal 
detergents and concentrated detergents), that 
make a volumetric-type dosage (that is actually the 
most diffused) very critical; 
great problems exist due to the progressive stratifi- 
cation of the powder detergents components, which 
are mainly characterised by different specific 
weights, because of vibrations generated by the 
washing machine, said vibrations being notable in 
the laundry washing machine above all during the 
spinning phases; 

finally, obvious humidity problems exist (always 
present in a washing machine) which, even if mini- 
mised by the use of suitable containers, cause how- 
ever a progressive degeneration over time of the 
detergent's characteristics, due to the effect of oxi- 
dation processes. 

[0005] In the case of liquid detergents for laundry 
washing machines, the main problems are the following; 

an automatic liquid detergent dosage, even if sim- 
pler to realise (at least apparently so), would not re- 
sult however in being adequate, due to the fact that 
such a type of detergent presents more limited char- 
acteristics if compared to the powder ones; the liq- 
uid detergents cannot, in fact, contain the so-called 
bleaching agents (generally constituted by perbo- 
rates and oxidants), inasmuch they are not stable 
in the liquid state; 

the realisation of the liquid detergent dispenser im- 
poses the use of a container being rigorously her- 
metic and equipped with a suitable valve for the 
elimination of air, due to the fact that such type of 
detergent has the drawback, if contained in a non 
hermetic environment, of vaporising and progres- 
sively and remarkably increasing its viscosity, thus 
causing irreversible damage to the distribution ap- 
paratus of the dispenser. US 3,794,925 and US 



933 B1 




3,645,669 describe typical systems for the automat- 
ic addition of the washing agents in a washing liquid, 
as soon as the detergent concentration falls below 
a prefixed level; according to possible alternative 

5 embodiments, the systems described in said docu- 
ments can be provided with alarm signals, in order 
to notify the user that the manual addition of deter- 
gent is required. The washing machines described 
in such documents can therefore be either fully au- 

10 tomatic in thedosingof the detergent, in which case 
they have the above cited drawbacks, or require the 
constant presence of an operator for adding the 
necessary detergent during a washing program, 
which is clearly not acceptable for modern house- 

15 hold washing machines. 

[0006] The aim of the present invention is that of in- 
dicating how it is possible to realise a laundry washing 
machine that, in a simple and economic way allows for 

20 the optimisation of the detergent consumption, so allow- 
ing to solve the problem of wastage and its negative con- 
sequences on the environment. 
[0007] For reaching such aim, a washing machine is 
the subject of the present invention, in particular a laun- 

25 dry washing machine, having the characterising fea- 
tures of the annexed claim 1 . 

[0008] Further characteristics and advantages of the 
present invention will result in being clear from the de- 
tailed description which follows and from the annexed 
30 drawings, which are supplied purely as an explanatory 
and non limiting example, wherein; 

figures 1 A and 1 B illustrate respectively the opera- 
tional principle of a device for measuring the resis- 
ts tivity of the washing liquid in a washing machine, 
and a possible embodiment thereof; 
figures 2A and 2B represent respectively the rela- 
tion existing between the resistivity of the washing 
water (detected with the device of figure 1 ) and, re- 
40 spectively, the hardness and the concentration of 
detergent in such water; 

figures 3A and 4A relate to the proceedings of the 
water-level-renewal operations, respectively in the 
case of toweling and cotton fabric, and represent 

45 the sum of the times of the water-level-renewal op- 
erations, carried out by the first-level pressure 
switch (being expressed in seconds), in function of 
the quantity of clothes (being expressed in kg); 
figures 3B and 4B relates respectively to the towel- 

50 ing and cotton fabrics and represent the normalised 
Gauss function of experimental data relating to the 
total sum of the times of the water- level -renewal op- 
erations carried out by the first-level pressure 
switch, being associated to different quantities of 

55 clothes; 

figure 5 represents the composition of figures 3A 
and 4A on a same scale of ordinates and abscissas, 
for allowing the comparison; 
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figures 6 and 7 relates respectively to towelling and 
cotton fabrics and represent the distribution in time 
of different water-level-renewal operations up of the 
first-level pressure switch or, in other words, the 
procedure of water supply in function of time; 
figures 8, 9 and 10 relate respectively to towelling, 
cotton and synthetic fabrics and represent the dy- 
namics over time of the water absorption by the 
clothes introduced in the laundry washing machine; 
figure 11 is a comparison of the initial portion of the 
curves of the water absorption over time, relating to 
towelling, cotton, synthetic fibres and wool fabrics; 
figure 12 illustrates the link existing between the 
type of fabric and the time interval between the end 
of the first water supply and the start of the first wa- 
ter-level-renewal operation; 
figure 1 3 represents the normalised Gauss function 
of experimental data relating to the average dura- 
tion of the water-level-renewal operations being as- 
sociated to two pressure switches having different 
calibrations. 

[0009] According to the present invention, the laundry 
washing machine has suitable means for carrying out 
the three following functions: 

1. ESTIMATION OFTHE OPTIMAL QUANTITY OF 
DETERGENT necessary in relation to the charac- 
teristics of the washing water and to the load of 
clothes to be washed; 

2. DETERMINATION OF THE QUANTITY OF DE- 
TERGENT INTRODUCED BY THE USER; 

3. INFORMATION TO THE USER CONCERNING 
THE CORRECT DETERGENT DOSAGE , in order 
to supply the user with a suitable feedback concern- 
ing the correctness, or not, of the quantity of deter- 
gent introduced, in order to educate him in a more 
appropriate use of the same, so as to avoid wastage 
and limiting as much as possible the negative ef- 
fects on the environment (which depend upon the 
characteristics of the detergents actually 
available) . 

The three operations cited above will be singularly an- 
alysed in the following of the present description. 

1. ESTIMATION OF THE OPTIMAL QUANTITY OF 
DETERGENT 

[0010] The washing machine realised according to 
the present invention has adequate means for estimat- 
ing the optimal quantity of detergent, being necessary 
in relation to the characteristics of the washing water 
and the load of clothes to be washed. 
[0011] This is allowed by the fact that, by means of 
suitable sensors means, the following information is 
available to the control unit of the machine, which is of 
the type comprising a microprocessor working in ae- 
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cordance with the fuzzy logic technique: 

1.1) Water hardness 

1.2) Quantity of supplied water 

1.3) Quantity of clothes to be washed 

1 .4) Type of fabric to be washed 

1.5) Type of soil associated to fabrics 

1.6) Suitable knowledge base , obtained through 
the experience of technicians and by means of ex- 
perimental surveys, being encoded in the perma- 
nent memory of the microcontroller of the control 
unit. 

1.1) Water hardness 
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[0012] The value of the water hardness may be de- 
termined by measuring its initial resistivity (i.e. before 
the introduction of the detergent), by means of a suitable 
measuring device, for example of the type as that being 

20 illustrated in figures 1 A and 1 B, that actually show pos- 
sible embodiments of such a device. Furthermore, for 
exemplification, in figure 2A represents in graphic form 
the result of an experimental survey which illustrates the 
relation existing between the washing water hardness 

25 and the resistivity, detected by means of the device of 
figures 1 A and IB, in presence of a 20°C temperature. 
[0013] Said device for measuring the resistivity of the 
washing water inside of a laundry washing machine 
comprises two electrodes, being indicated in figure 1 A 

30 and 1 B with letters A and B. 

[0014] The electrode A is realised through an electri- 
cally conductive element, being in direct contact with the 
washing water, that in the case of figure 1 A is the same 
metallic structure of the machine (tank-basket group), 

55 while in the case of figure 1 B it is represented as being 
insulated from the same metallic structure by means of 
a suitable rubber gasket. 

[0015] The electrode B is realised by means of an 
electrically conductive element being in direct contact 

40 with the washing water and insulated with respect to the 
electrode A. Said insulation can be obtained as indicat- 
ed in figure 1B (and, more schematically, also in figure 
1 A), i.e. inserting the electrode B, which has the form of 
a small metallic cylinder, in a suitable hydraulic circuit, 

45 as a connecting means between two rubber tubes con- 
veying the washing water. In particular, the rubber hy- 
draulic circuit being represented in figure IB is the so- 
called detergent-recovery circuit (see for example the 
Italian Patent No. 1 .229.878, in the name of the present 

50 Applicant). 

[001 6] As can be seen in figure 1 A, by connecting the 
electrode A to the positive pole of a generator E of con- 
tinuous voltage (example E = 5V) and by connecting the 
electrode B to earth (negative pole of the same voltage 

55 generator E) through a capacitor C having suitable ca- 
pacity (example C = 1mF), and considering that the 
washing water is certainly conductive, a current flow 
from A to B is obtained, which is proportional to the ionic 
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concentration of the washing water. 
[0017] Such a flow of current supplies the charge tran- 
sitory of the capacitor C and stops when such transitory 
ends, i.e. when to the ternninals of the capacitor C a volt- 
age being equal to the value of E is present. The dura- s 
tlon of the charge transitory depends upon the capacity 
value of the capacitor C and upon the value of the re- 
sisitivity of the means (the washing water) through which 
the charge current flows . 

[0018] By establishing a suitable value of the capaci- io 
tor C (for exannple C=T mF), It is possible to obtain infor- 
nnation concerning the resistivity of the washing water 
through the measure of the duration of the charge time 
of the capacitor C itself. As shown in figure 1A, the 
measure of the duration of the charge time can be car- is 
ried out by way of any commercially available microcon- 
troller mP (with a 4 or 8 bit architecture) being able to 
measure the time with a good resolution (for example 
with the resolution of 1 mSec). 

[0019] A digital input of the microcontroller mP, being 20 
indicated with INP in figure 1 A, is connected to the ter- 
minals of the capacitor C, while its digital output, indi- 
cated with OUT, is used for controlling a transistor Q, 
being used as a switch, the collector of which is in turn 
connected to the terminals of the capacitor C. 25 
[0020] The measure of the charge time of the capac- 
itor C is carried out through the following operations of 
the microcontroller mP: 

fast discharge of the capacitor C, obtained by ap- 30 
plying a short impulse (for example having the du- 
ration of 1 mSec) on the base of the transistor Q 
through the output OUT; 

start of the count of time in the instant in which, upon 
termination of the discharge impulse to the capaci- 55 
tor, the transistor Q returns in the interdiction state, 
thus allowing the start of the charge of the same 
capacitor; 

interruption of the count of time in the instant in 
which the voltage to the terminals of the capacitor 40 
reaches the reset threshold of the digital input INP, 
the value of which is typically equal to a half of the 
supply voltage of the microcontroller mP (i.e. E/ 
2=2.5V); 

the value reached by the time counter being present ^5 
inside of the mP, in the instant of the count interrup- 
tion, constitutes the result of the measure and is in 
direct relation with the resistivity characteristics of 
the washing liquid. To this purpose, the microcon- 
troller mP is conveniently programmed according to 50 
the fuzzy logic techniques, with an adequate base 
of knowledge, being encoded in the permanent 
memory (ROM) of the microcontroller, for realising 
the calculation of the resistivity presented by the liq- 
uid, following the measure of the charge time of the 55 
cited capacitor. 



1.2^ Quantity of water supplied 

1.3) Quantity of clothes to be washed 

1.4) Type of fabric 

[0021] The total quantity of water supplied in the laun- 
dry washing machine according to invention may be de- 
termined by the use of a suitable turbine flow meter (for 
example of the type based on the Hall effect or infrared 
rays) or, even more conveniently, by using the informa- 
tion concerning the renewal of the washing water level 
being managed by the electromechanical first level 
pressure switch, as will be clarified in the following of 
the present description. 

[0022] Known methods for measuring the weight of 
clothes in a laundry washing machine are the following: 

method of measuring the electric current (that is in 
relation with the torque) absorbed by the motor of 
the laundry washing machine, in order to place the 
basket with the clothes to be washed in motion; 
method of measuring the energy necessary for 
passing from a certain inertial state, being defined 
by a certain speed of the basket of the laundry 
washing machine, to another inertial state, being 
defined by a different speed of the same basket. 

[0023] The type of the clothes loaded can on the other 
hand be derived by the study of its dynamics of water 
absorption. 

[0024] In an embodiment being particularly advanta- 
geous of the present invention, the supplied water quan- 
tity and the quantity and/or the type of the clothes loaded 
are obtained in a simple and economic way, by monitor- 
ing the renewal interventions of washing water level, be- 
ing managed by the electromechanical first level pres- 
sure switch, which is practically present on all commer- 
cially available laundry washing machines. 
[0025] To said purpose, it should be remembered that 
the first level pressure switch of a laundry washing ma- 
chine typically has the task of maintaining the water level 
constant, during the first phase of any washing program, 
with the double aim of ensuring the heating of the same, 
in a safe condition (i.e. with the heater always being im- 
mersed in the water) and ensuring the presence of a 
minimum liquid quantity being necessary for carrying 
out an effective wash. 

[0026] Such maintenance function of the water level, 
being realised by the pressure switch, consists in load- 
ing other water (by means of the activation of the suita- 
ble eiectrovalve) until the restoration of said level is ob- 
tained (which depends upon the calibration character- 
istics of the pressure switch), at any time that the same 
falls below a certain quantity (being expressed in mm- 
H20 and known as differential or hysteresis oi the pres- 
sure switch) due to the effect of the absorption of the 
washing liquid by the clothes present inside of the laun- 
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dry washing machine. 

[0027] As will be clear in the following of the present 
description it is possible, from the examination of the 
behaviour over time of the first level pressure switch, to 
also obtain the information concerning the water quan- 5 
tity, the quantity of clothes and the type of fabric, being 
necessary for reaching the aims of the present inven- 
tion. 

[0028] The information extracted from the observa- 
tion of the water level renewal processes of the first level 
pressure switch of a laundry washing machine accord- 
ing to the present invention, are described in a graphic 
form in the following figures. 

[0029] I n particular, figures 3A and 4 A, which refer re- 
spectively to towelling and cotton fabrics, describe the 
relation which exists between the quantity in weight (be- 
ing expressed in kg) of fabric introduced in the laundry 
washing machine and the total time (being expressed 
in seconds) associated to the different water level re- 
newal operations carried out by the first level pressure 20 
switch during the first phase of the washing cycle, until 
the absorption process of water by the clothes does not 
reach saturation. 

[0030] As can be easily ascertained from the graphs 
in figure 4A and 4B, the overall duration of the water 25 
level renewal phases, i.e. the sum of the duration of the 
single water level renewal operations, (which is directly 
proportional to the quantity of water supplied, supposing 
the electrovalve flow rate as being constant) is linked to 
the weight of clothes to be washed by a simple linear 30 
relation. 

[0031] In fact, as can be imagined, the greater the 
quantity of clothes introduced In the laundry washing 
machine, the greater the water quantity that the clothes 
subtract from washing chamber due to absorption and, 35 
consequently, the greater is the water quantity that must 
be "recalled" in the tank. 

[0032] The fact thai distinguishes towelling fabric from 
cotton is only the different slope of the two straight lines, 
as it is better illustrated in figure 5; thus, in other words, 40 
the speed of the water absorption differs for the two 
kinds of fabric (in particular it Is greater for cotton than 
towelling). 

[0033] From what has been explained above, it is 
clear that, once the type of fabric has been detected, ^5 
(for example in the way that will be described) and know- 
ing the sum of the duration of the single water level re- 
newal operations, also its quantity may be determined, 
as shown from the figures 3A, 4A and 5. 
[0034] The values being represented in figures 3A so 
and 4A are average values, derived from a high number 
of experimental tests carried out with different fabric 
loads. The quality of the information being associated 
to such average values Is made evident by the low dis- 
persion shown by figures SB and 48, which relate re- 5S 
spectively to towelling and cotton and represent the nor- 
malised Gauss function of the sums of the times of the 
water level renewal operations being associated to the 
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different cloth quantities placed under observation. 
[0035] Figures 6 and 7 represent the result of two ex- 
perimental surveys, which refer respectively to a wash- 
ing load of 4 kg of towelling and cotton fabrics; such fig- 
ures make evident the dynamics of the water level re- 
newal operations over time and express in more intuitive 
way the quality of the information being associated to 
the operation of the electromechanical first level pres- 
sure switch; for example, it is possible to detect 

the different number of water level renewal opera- 
tions (twelve for towelling and nine for cotton), 
the different distribution over time of the water level 
renewal operations associated to a same quantity 
of towelling and cotton cloths, 
the different total duration of the water level renewal 
operations depending upon the fabric type, 
the different duration of the pause elapsing between 
the first water supply and the first renewal operation 
of the level of the same, carried out by the pressure 
switch, depending upon the fabric type, 

this information allows to manage the machine and the 
method according to the invention, as will be better un- 
derstood In the following of the present description. 
[0036] The previous examined figures 3, 4, 5, 6 and 
7 mainly illustrate the stationary situation which is 
reached at the end of the water absorption process by 
fabrics, and highlight the fact that the quantity of clothes 
and the fabric type are functions both of the sum of the 
times of the water level renewal operations and their 
number. 

[0037] However, such relations are not independent 
from each other, because in practice they describe the 
same phenomenon by different parameters. 
[0038] In order to have further information, being nec- 
essary for extracting in an independent way the value 
of the quantity of clothes and the fabric type, the dynam- 
ic evolution of the water absorption process by the fab- 
rics has been examined in greater detail. 
[0039] The result of such an experimental survey is 
reported in figures 8, 9, 10, 11 and 12. 
[0040] In particular, figures 8, 9 and 10 represent the 
relation of the exponential type (which is typical for proc- 
ess being characterised by saturation) that describes 
the absorbed water quantity in the time by different 
quantities of fabric, with regards respectively to towel- 
ling, cotton and synthetics. 

[0041] On the ordinates axis the water quantity is 
shown (being expressed in litres), supplied during the 
water level renewal phases of the pressure switch, and 
on the abscissas axis the sum of times (being expressed 
in seconds) is reported of the pauses elapsing between 
one water level renewal operation and another, i.e. the 
speed with which the clothes absorb the washing liquid. 
[0042] From an examination of such figures we can 
detect that the initial proceedings of the curves being 
associated to the different quantities of clothes is prac- 
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tically independent from the same quantity and mainly 
depends upon the type of fabric, as it is better explained 
in fig. 1 1 , wherein the slopes of the absorption curves of 
the different fabrics have been reported (figures 8, 9 and 
10), being calculated in the area of the cartesian axes 
origin. 

[0043] Even if the validity of the proceedings reported 
in fig. 1 1 is limited to a area being restricted to the origin, 
they evidence however a very important aspect: the fact 
that it is possible to deduce the type of fabric by observ- 
ing the behaviour of the pressure switch in the first 
phase of the water supply and, in particular, by the sim- 
ple measure of the duration of the pause elapsing be- 
tween the first water supply and the first operation of 
renewal of the water level carried out by the pressure 
switch. 

[0044] This is even better explained by fig. 1 2 (which 
links the proceedings in the area of the origin of fig. 11 
to the real physical phenomenon of the water absorption 
controlled by the pressure switch), wherein on the ordi- 
nates axis the value (being expressed in litres) of the 
water supplied In occasion of the first water level renew- 
al operation Is reported, which is practically independent 
from the fabric type, and on the abscissas axis the value 
(being expressed in seconds) of the pause elapsing be- 
tween the end of the initial water supply and the begin- 
ning of the first renewal operation of the water level car- 
ried out by the pressure switch is shown. 
[0045] The water supplied in occasion of the first wa- 
ter level renewal operation (ordinates axis) has the aim 
to restore up to the initial value (that referring to the in- 
stant wherein the first supply ends) the level of the wash- 
ing liquid, therefore exactly compensating the quantity 
absorbed by the clothes in the time interval between the 
end of the first supply and the beginning of the first water 
level renewal operation itself (abscissas axis). 
[0046] From an examination of figure 12 the different 
slope is evident, that characterises the different kinds of 
fabrics and that physically expresses the different speed 
of the water absorption by the same. 
[0047] From what has just been described with re- 
gards to figures 11 and 12. it therefore appears clear 
how it is possible to recognise the type of fabrics intro- 
duced in the laundry washing machine, by the simple 
measure of the duration of the pause which elapses be- 
tween the first water supply and the first renewal oper- 
ation of the level of water carried out by the pressure 
switch. Thus, once the type of fabric has been obtained 
in such a way, as a consequence its quantity is also de- 
tected, as shown in the above described figures 3A, 4A 
and 5. 

[0048] It should also be considered the fact that the 
data reported in figure 12, even if they have the impor- 
tant advantage of being independent from the quantity 
of clothes introduced in the laundry washing machine, 
however depend upon the characteristics of the pres- 
sure switch, and in particular from the value of its differ- 
ential or hysteresis: for such a reason, it is necessary to 



know the differential of the first level pressure switch, 
which is therefore an imposed parameter. In other 
words, the pressure switch differential is a parameter 
initially encoded inside the microcontroller's permanent 

5 memory of the control unit of the laundry washing ma- 
chine according to the invention; to such a parameter a 
part of the information describing the links which exist 
between the values derivable from the monitoring of the 
pressure switch is then correlated, this latter information 

TO also being encoded in the non volatile memory of the 
microcontroller. 

[0049] It should however be considered that the laun- 
dry washing machine according to invention is in itself 
able to obtain the effective value of the pressure switch 

/5 differential: such a value is in fact directly proportional 
to the average duration of the water level renewal oper- 
ations, which may be obtained by dividing the sum of 
the times being associated to the different renewal op- 
erations for their number. Thus, with an opportune pro- 

20 gramming of the microcontroller, the laundry washing 
machine is in the condition of measuring constantly, au- 
tomatically and with precision the differential, or hyster- 
esis, of the pressure switch: in the case of decalibration 
of the latter (and therefore in the case of discrepancies 

25 between the initially imposed hysteresis value and the 
effective values successively detected), the microcon- 
troller can provide the updating, according to suitable 
criteria derived from the modern learning software tech- 
niques (learning algorithms), of the hysteresis value in- 

30 itially imposed as a project parameter. 

[0050] The above described method for determining 
the quantity and/or the type of fabric is based on the 
observation of "natural" water level renewal operations 
of the pressure switch, i.e. those renewal operations of 

35 the level being caused directly by the closure of the emp- 
ty contact of the pressure switch, which allows to excite 
the water supply electrovalve. 

[0051] A possible variation of such a method, that 
brings about analogue results, consists in considering 

40 the case of the observation of "forced" renewal opera- 
tions of the water level, by using the empty contact of 
the pressure switch solely for sending a criteria to the 
control system, rather than directly exciting the water 
supply electrovalve, which wilt be managed by the same 

45 control system by way of a suitable actuator (e.g. a re- 
lay). 

[0052] Therefore the control system, after having car- 
ried out the first water supply keeping the clothes steady, 
will begin to suitably rotate the basket of the laundry 

50 washing machine (for favouring the water absorption by 
the clothes) and will steadily maintain this situation for 
an established time T, the duration of which will be such 
as to allow the pressure switch to reset, i.e. its passage 
from the full to empty state. 

55 [0053] Once said time interval T has elapsed, the con- 
trol system will provide to excite the water supply elec- 
trovalve until the water level is restored, i.e. until the 
pressure switch has not passed from the full to empty 
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state. 

[0054] The quantity of water that the system must load 
to restore the initial level will represent the liquid quantity 
that the fabrics have absorbed during the pause T, i.e. 
it will give information about the kind of water absorption 
by the clothes, and therefore on the type of fabric. Such 
a variation to the method according to invention has thus 
the advantage of being independent from the character- 
istics of the pressure switch, in particular from its differ- 
ential. 

[0055] Figure 13 In fact shows the different average 
value of the duration of the water level renewal operation 
associated to two different laundry washing machines 
(shown in the figure as machine A and machine B) being 
characterised by two pressure switches having a differ- 
ential respectively of 23 mm-H20 (machine A) and 20 
mm-H20 (machine B). 

1.5) Type of soli 

[0056] The type of soil and its entity are values which 
can hardly be measured in a direct way; it is however 
possible to estimate their value by means of indirect 
measures, the better known of which are those of the 
optical type, which are realised by measuring the turbid- 
ity of the washing liquid. 

[0057] A alternative method to the optical one. ac- 
cording to a particularly advantageous embodiment of 
the laundry washing machine subject of the present in- 
vention, is based on measuring the water resistivity, that 
is easily carried out by means of the measuring device 
described with reference to figures 1A and 1B, and 
therefore without the necessity of any additional cost. 
The detection of the entity of the soil, by means of the 
cited device, has a significant importance in anomalous 
conditions of soil, for example in the cases wherein the 
clothes to be washed are very dirty. 
[0058] Eventually, the information referring to the soil 
entity could be an input supplied by the user, for example 
by means of a suitable command device. 

1 .6) Knowledge base 

[0059] The knowledge base, regarding the estimation 
of the optimal detergent quantity, is obtained with the 
aid of experts in the field of washing and by means of 
experimental surveys, and is encoded, inside the per- 
manent memory of a microcontroller in the form of 
"rules" (IF. .THEN rules) by means of the fuzzy logic 
techniques. 

[0060] Such a knowledge base contains the criteria 
for determining the optimal quantity of detergent in func- 
tion of the value of the quantity being obtained in the 
above described ways, i.e. in function of the water hard- 
ness, the quantity and the type of fabrics to be washed, 
the entity and the type of soil and finally the quantity of 
water supplied. 



2. DETERMINATION OF THE QUANTITY OF 
DETERGENT INTRODUCED BY THE USER: 

[0061] As can be imagined from what has been de- 
5 scribed above, the laundry washing machine according 
to the invention has adequate means for also detecting 
the quantity of detergent introduced by the user before 
initiating the washing cycle: such detection means are 
in great part the same as those being used for the esti- 
10 matlon of the optimal detergent quantity. In fact, the fol- 
lowing information is available to the control unit of the 
fuzzy logic type: 

2.1 Water hardness 
75 2.2 Total quantity of water supplied 

2.3 Water temperature 

2.4 Ionic concentration of the washing liquid , af- 
ter the introduction of the detergent 

2.5 Suitable knowledge base, always obtained 
20 through the experience of technicians and by 

means of experimental surveys, and encoded in the 
permanent memory of the microcontroller of the 
control unit. 

25 2.1) Water hardness 

[0062] To this extent note that previously described in 
point 1.1 . 

30 2.2) Water Quantity 

[0063] As already said, also for determining the quan- 
tity of detergent Introduced by the user, the hardness 
and the quantity of the water are measured with the 

35 above described means; in particular, the water hard- 
ness Is derived from the measure of the resistivity, 
through the device of figures 1 A and 1 B, while the meas- 
uring of the water quantity is obtained by means of the 
information associated to the water level renewal oper- 

40 ations carried out by the electromechanical first level 
pressure switch. 

2.3) Water temperature 

45 [0064] The value of the temperature of the washing 
water is determined by means of a suitable low-cost 
sensor, for example having a thermo-responsive ele- 
ment of the NTC type. I.e. realised by a mixture of oxides 
whose resistance changes in an inverse way with re- 

50 spect to the temperature, according to an exponential 
type law rule. 

2.4 Ionic concentration of the washing liquid 

55 [0065] The value of the ionic concentration of the 
washing liquid after the introduction of the detergent is 
determined in the same way as the value of the water 
hardness is determined, as described above, i.e. 
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through measuring the liquid resistivity after the intro- 
duction of the detergent. For exannple, in figure 2B the 
result of an experimental survey that illustrates the re- 
lation existing between the detergent concentration and 
the resistivity is represented in a graphic form, detected 
by means of the device of figures 1 A and 1 B, in presence 
of a temperature of 20°C and for a water hardness value 
of 30T. 

[0066] Also in relation with that previously described 
in point 1 , it should be specified that the control system 
of the laundry washing machine provides, in opportune 
instants, to measure the resistivity of the washing liquid, 
by means of the device illustrated in figures 1 A and 1 B, 
and to carry out the comparisons eventually necessary 
of the detected values; such measurements can, for ex- 
ample, occur before that in the washing water the de- 
tergent is introduced (for the measure of the water hard- 
ness), after that the detergent has been introduced in 
the washing water (for measuring the ionic concentra- 
tion of the washing liquid), at the end of the washing 
phase (for example for having further indications con- 
cerning the soil entity), at the end of the nnsing phase 
(for measuring its quality). 

2.5) Knowledge base 

[0067] The knowledge base contains in this case the 
criteria for the estimation of the quantity of detergent in- 
troduced by the user, in relation to the values obtained 
in the above described ways, i.e. the value of the hard- 
ness, the temperature and the quantity of water and on 
the basis of the ionic concentration of the washing liquid. 

3. INFORMATION ON THE CORRECT DETERGENT 
DOSAGE 

[0068] The laundry washing machine according to in- 
vention has finally suitable interface means for supply- 
ing the user with an appropriate feedback concerning 
the correctness, or not, of the quantity of detergent that 
has been introduced. 

[0069] As described in the above points 1 . and 2. , the 
control unit of the system has, through the cited sensor 
devices and its own memorised knowledge, information 
relating to the estimation of the optimal detergent 
quantity and to the detection of the quantity of de- 
tergent introduced by the user. 
[0070] In addition, the control unit is equipped with a 
non volatile memory of the EEPROM type (Electrically 
Erasable Programmable Memory) and can therefore ac- 
quire indications on the user's habits, having regards 
to the type of the average load of clothes, the quantity 
and the average type of soil and the prevalent way of 
using the detergent, 

[0071] Such indications are detected over time, wash 
after wash, through the sensor and detection means cit- 
ed above, and stored in the aforementioned non volatile 
memory, which is updated time after time according to 
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opportune criteria derived from modern learning soft- 
ware techniques (learning algorithms). 
[0072] The control unit moreover has a further knowl- 
edge base (which is also obtained through the experi- 
5 ence of technicians and by means of experimental sur- 
veys, and encoded in the permanent memory of the mi- 
crocontroller of the control unit), containing the criteria 
for supplying the user, by means of the cited interface 
means, with a qualitative and/or quantitative judgement 

10 on the degree of correctness concerning the quantity of 
the detergent introduced, which is evaluated on the ba- 
sis of the comparison between the optimal theoretic 
quantity and the estimation of that effectively intro- 
duced, and taking into account the information on the 
user's habits, stored over time by the control unit. 
[0073] The interface means or, in other words, the 
way of informing the user about the correctness, or not, 
of the detergent dosage he has used can be of different 
types, depending on the adopted signalling means. 

20 [0074] For example a suitable display (LED, or LCD, 
or fluorescent type) could be used for showing the de- 
gree of distance (in defect or in excess) in respect of the 
optimal dose of the detergent, being provided in relation 
to the characteristics of the water and the clothes 

25 present in the laundry washing machine. 

[0075] For example an acoustic signalling device 
could be used, such as one or more buzzers having dif- 
ferent sounds or tones, or a vocal synthesiser with mes- 
sages of the type "DETERGENT IN EXCESS" or "DE- 

30 TERGENT IN DEFECT" or "CORRECT QUANTITY OF 
DETERGENT". 

[0076] In the same way, a display means of a simpli- 
fied type (more economic) could be used, based on the 
use of simple luminous tights or, as an alternative, an 

3S index-type electric instrument, for example of the mov- 
ing-coil type, duly connected to the control system. 
[0077] In any case, whatever the type of signalling 
means, this always remains within the innovative idea, 
subject of the present invention. 

40 [0078] As previously said, an excellent method for en- 
coding in a compact form the great quantity of informa- 
tion that the control unit has to deal with, is that supplied 
by the control technology based on the fuzzy logic, 
which is already widely used in the field of consumer 

45 products and, in particular, in the field of household ap- 
pliances. The knowledge bases of the method accord- 
ing to invention, being obtained as described above, are 
encoded, inside of the permanent memory of the micro- 
controller in the form of "rules" (IF... THEN rules) by 

50 means of the fuzzy logic techniques. 

[0079] Considering that almost all modern laundry 
washing machines are equipped with a microcontroller, 
it appears evident that the latter, once duly programmed, 
allows to obtain in the described ways the required in- 

55 formation: the innovative idea can therefore find appli- 
cations in the traditional laundry washing machines, i.e. 
those having an electromechanical timer, provided that 
they are characterised by the presence of a microcon- 



A 



EP 0 649 933 B1 



troller in an electronic sub-ensemble (for exannple the 
nnicrocontroller being present in tlie digital electronic 
module for the control of the motor speed). 
[0080] To this purpose, it should also be emphasised 
that the implementation of the invention, according to 
the above described advantageous embodiments, has 
a very low cost; in fact the pressure switch is practically 
already present on all washing machines (for security 
and normative reasons), the cost of the microcontroller 
(if it is not already provided on the laundry washing ma- 
chine) is In the order of $1 ; in the same way, the cost of 
the components of the device for measuring the water 
resistivity, the temperature sensor and the signalling 
light is second place concerning the utility of the control 
system of the machine being the subject of the present 
invention. 

[0081] From the given description the characteristics 
and the advantages of the present invention are there- 
fore clear, according to which it is possible to estimate 
the optimal detergent quantity being necessary in rela- 
tion to the characteristics of the washing water and of 
the clothes to be washed, to detect the quantity of de- 
tergent introduced by the user, and to supply the user 
himself, after termination of the washing cycle, with an 
appropriate feedback concerning the correctness, or 
not, of the quantity of detergent introduced. In such a 
way, it is therefore possible to "educate" the user, wash 
after wash, to acquire criteria for a most correct evalu- 
ation of the quantity of detergent to be used on the basis 
of the characteristics of the clothes to be washed (which 
are sufficiently known to the user himself) and of those 
of the washing water (which are known by the control 
system according to the invention). 
[0082] It is finally clear that a part of the information 
useful for the operation of the above described machine 
(for example that being useful for the determining the 
optimal concentration of the detergent) could be input 
by the user, by means of suitable command devices of 
the traditional type, which are in any case often present 
on the laundry washing machines. For example, the 
possibility is cited of using the monitoring of the pressure 
switch only for obtaining the information relevant to the 
quantity of clothes, and in this case the information re- 
lating to the type of fabrics could be input to the machine 
directly by the user, for example by means of a selector 
or buttons; in the same way the information relative to 
the type of soil could be supplied to the machine. 



Claims 

1. Washing machine, particularly a laundry washing 
machine of the domestic type, comprising means 
for detecting the detergent concentration in the 
washing liquid, characterized in that it further com- 
prises means for estimating the optimal detergent 
concentration, and means for signalling the user 
with the result of the comparison between the de- 



tected detergent concentration and the estimated 
optimal detergent concentration. 

2. Washing machine, according to claim 1 , character- 
5 ized in that said means for delecting the detergent 

concentration in the washing liquid and/or said 
means for estimating the optimal concentration of 
the detergent comprises: 

TO - means for detecting the washing liquid hard- 
ness and/or 

means for detecting the quantity of the supplied 
washing liquid and/or 

means for detecting the washing liquid temper- 
as ature and/or 

means for detecting the ionic concentration of 
the washing liquid after the introduction of the 
detergent, and/or 

means for detecting the quantity of clothes to 
20 be washed and/or 

means for detecting the type of fabric to be 
washed and/or 

means for detecting the entity and/or the type 
of soil of the clothes to be washed. 

25 

3. Washing machine, according to claim 1 , character- 
ized in that said means for signalling the user with 
the result of the comparison between the detected 
detergent concentration and the optimal one are of 

30 type able to show the degree of difference between 
the optimal detergent quantity and the detected 
one, said means for signalling including in particular 
luminous lights and/or a LED or a LCD or a fluores- 
cent type display, and/or an indicator device having 

35 a movable index. 

4. Washing machine, according to claim 2, character- 
ized in that a device is provided for measuring the 
resistivity of the washing liquid, which is used for: 

40 

measuring the washing liquid hardness and/or 
detecting the ionic concentration of the washing 
liquid after the introduction of the detergent 
and/or 

45 - measuring the entity and/or the type of soil of 
the clothes, 

the measuring of one or more of said parameters 
being in particular carried out in an indirect way 
50 through the measuring of the resistivity of the wash- 
ing liquid. 

5. Washing machine, according to the previous claim, 
characterized in that said device for measuring the 

55 resistivity of the washing liquid comprises two elec- 
trodes (A,B), being in contact with the washing liq- 
uid and inserted in the charge circuit of a capacitor 
(C), and means (mP, Q) for measuring the charge 
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time (Tc) of said capacitor (C). the measure of the 
resistivity being obtained in an Indirect way through 
the measuring of said charge time (Tc). 

6. Washing machine, according to claim 2, character- 
ized in that said means for detecting the quantity of 
supplied liquid comprises 

a turbine flow meter and/or 
a pressure switch, in particular of the electro- 
mechanical type, the detection of said liquid 
quantity being obtained by monitoring through 
control means (mP) the Interventions for restor- 
ing the washing liquid level carried out by said 
pressure switch. 

7. Washing machine, according to claim 2, character- 
ized in that said means for detecting the quantity of 
clothes to be washed comprise means for measur- 
ing the current absorbed by the motor of the ma- 
chine for placing the basket containing the clothes 
in motion, and/or means tor measuring the energy 
necessary for passing from a first inertial state, de- 
fined by a certain speed of the basket containing 
the clothes, to a second Inertial state, defined by a 
different speed of the same basket. 

8. Washing machine, according to claim 2, character- 
ized in that said means for detecting the type of 
clothes to be washed comprise a level sensor, the 
detection of the type of clothes to be washed being 
obtained by monitoring through control means (mP) 
the interventions for restoring the washing liquid 
level controlled by said sensor. 

9. Washing machine, according to the previous claim, 
characterized in that said level sensor is an electro- 
mechanical first level pressure switch and in that the 
information relating to the type of fabric is obtained 
by measuring the pause elapsing between the first 
supply of washing liquid In the laundry washing ma- 
chine and the first restoration of the liquid level car- 
ried out by the pressure switch. 

10. Washing machine, according to claim 2, character- 
ized In that said means for detecting the quantity of 
clothes to be washed comprise a level sensor, the 
detection of said quantity of clothes to be washed 
being obtained by monitoring through control 
means (mP) the interventions for restoring the 
washing liquid level controlled by said level sensor. 

11. Washing machine, according to the previous claim, 
characterized In that said level sensor is an electro- 
mechanical first level pressure switch and in that the 
Information relating to the quantity of clothes Is ob- 
tained by measuring the total time of the different 
operations of washing liquid level restoration, car- 



933 B1 




ried out by the pressure switch in the first phase of 
the wash, and on the basis of the type of fabric. 

12. Washing machine, according to one or more of the 
5 previous claims, characterized in that it comprises 
a microcontroller (mP), which In particular carries 
out the count of said charge time of said capacitor 
(C) and/or the monitoring of the washing liquid level 
restoration operations of said pressure switch, and 
^0 permanent memory means (ROM) and/or non vol- 
atile memory means (EEPROM) associated to said 
microcontroller (mP). in said memory means being 
encoded, In particular in the form of "rules", the cri- 
teria for: 

75 

determining the quantity of detergent intro- 
duced by the user, in function of the value of 
the quantity of the liquid supplied, and/or its 
hardness, and/or Its temperature and/or Its ion- 

20 ic concentration, and/or 

determining the optimal quantity of detergent in 
function of the value of the quantity of the liquid 
supplied, and/or its hardness, and/or the quan- 
tity and/or the type of clothes to be washed, 

25 and/or the entity/type of soil; and/or 

supplying the user with Information on the de- 
gree of correctness of the quantity of detergent 
introduced, evaluated on the basis of the com- 
parison between the optimal quantity and the 

30 quantity effectively introduced. 

1 3. Washing machine, according to the previous claim, 
characterized in that said microcontroller and said 
non volatile memory means (EEPROM) are able to 
35 acquire information on the user's habits, in particu- 
lar having regards with the average type of the laun- 
dry load, the average quantity and type of the soil 
and the way of using the detergent. 

40 14. Washing machine, according to the previous claim, 
characterized in that said Information is detected 
over time, wash after wash, through said means for 
detecting the washing liquid hardness, and/or the 
liquid quantity supplied and/or the liquid tempera- 

45 ture and/or the Ionic concentration of the washing 
liquid after the introduction of the detergent, and 
stored In a suitable non volatile memory (EEP- 
ROM), which is updated time after time, In particular 
according to criteria deriving from learning software 

50 techniques (learning algorithms). 

15. Method for the control of detergent consumption in 
a washing machine, in particular a laundry washing 
machine for domestic use, characterized by the fol- 
55 lowing steps: 

estimating, in relation to the characteristics of 
the washing water, the quantity and/or the type 
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of clothes to be washed and/or of the entity of 
the soil, the optimal detergent quantity being 
necessary for carrying out an effective wash; 
detecting the detergent quantity effectively in- 
troduced by the user at the beginning of a wash- s 
ing cycle; 

comparing the optimal detergent quantity with 
the quantity of detergent effectively introduced; 
signalling the result of the comparison between 
the detected detergent concentration and the \o 
optimal one to the user, in particular in order to 
progressively educate the user, wash after 
wash, in a more correct use of the detergent. 

1 6. fViethod, according to the previous claim, character- ^5 
ized in that the estimation of the optimal quantity of 
detergent is carried out in function of the washing 
liquid hardness and/or the quantity of supplied liquid 
and/or the quantity of clothes to be washed and/or 
the entity and/or the type of soil of the clothes to be 20 
washed and in that the detection of the quantity of 
detergent introduced is carried out in function of the 
washing liquid hardness and/or the quantity of liquid 
supplied and/or the ionic concentration of the wash- 
ing liquid after introduction of the detergent. 25 



Mittel zum Erfassen der Art des zu waschenden 

Textilgewebes und/oder 

Mittel zum Erfassen des Wesens und/oder der 

Art der Verschmutzung der zu waschenden 

Kleidungsstucke. 

3. Waschmaschine nach Anspruch 1 , 

dadurch gekennzeichnet, dafB die Mittel zum An- 
zeigen des Ergebnisses des Vergleiches zwischen 
dererfaRten Waschmittelkonzentration undderop- 
timalen Waschmittelkonzentration an den Benutzer 
von der Art sind, da3 sie es ermoglichen, den Grad 
des Unterschiedes zwischen deroptimalen Wasch- 
mittelmenge und der erfaGten Menge anzuzeigen, 
wobei die Mittel zum Anzeigen insbesondere Licht- 
leuchten undioder eine LED- oder eine LCD- Oder 
eine Fluoreszenz-Anzeige und/oder eine Anzeige- 
einrichtung enthalt, die einen bewegbaren Index 
aufweist. 

4. Waschmaschine nach Anspruch 2, 

dadurch gekennzeichnet, dafB eine Einrichtung 
zum Messen des spezifischen Widerstandes der 
Waschflussigkeit vorgesehen ist, die verwendet 
wird zum: 



Patentanspruche 

1. Waschmaschine, insbesondere Haushaltswasch- 
maschine fur Wasche, enthaltend ein Mittel zum Er- 
fassen der Waschmittelkonzentration in der Wasch- 
flussigkeit, 

dadurch gekennzeichnet, da3 weiterhin ein Mittel 
zum Abschatzen der optimalen Waschmittelkon- 
zentration und Mittel vorgesehen sind, die dem Be- 
nutzer das Ergebnis des Vergleiches zwischen der 
erfaf3ten Waschmittelkonzentration und der abge- 
schatzten, optimalen Waschmittelkonzentration an- 
zeigen. 

2. Waschmaschine nach Anspruch 1 , 

dadurch gekennzeichnet, dd3 das Mittel zum Er- 
fassen der Waschmittelkonzentration in der Wasch- 
flussigkeit und/oder das Mittel zum Abschatzen der 
optimalen Konzentration des Waschmittels enthalt: 

Mittel zum Erfassen der Harte der Waschflus- 
sigkeit und/oder 

Mittel zum Erfassen der Menge der zugefuhr- 

ten Waschmittelflussigkeit undioder 

Mittel zum Erfassen der Temperatur der 

Waschflussigkeit und/oder 

Mittel zum Erfassen der lonenkonzentration der 

Waschflussigkeit nach dem Einbringen des 

Waschmittels und/oder 

Mittel zum Erfassen der Menge an zu waschen- 
den Kleidungsstucken undioder 



Messen der Harte der Waschflussigkeit und/ 
Oder 

Erfassen der lonenkonzentration der Wasch- 
30 flussigkeit nach dem Einbringen des Waschmit- 

tels und/oder 

Messen des Wesens und/oder Art der Ver- 
schmutzung der Kleidungsstucke, 

35 wobei das Messen eines oder mehrerer dieser Pa- 
rameter insbesondere uber einen indirekten Weg 
durch das Messen des Widerstandes der Wasch- 
flussigkeit erfolgt. 

40 5. Waschmaschine nach einem der vorstehende An- 
spruche, 

dadurch gekennzeichnet, da3 die Einrichtung 
zum Messen des spezifischen Widerstandes der 
Waschflussigkeit zwei Elektroden (A, B), die in Kon- 

45 takt mit der Waschflussigkeit stehen und die in die 
Aufladeschaltung einer Kapazitat (C) eingeschaltet 
sind, sowie Mittel (mP, Q) zum Messen der Aufla- 
dezeit (Tc) der Kapazitat (C) aufweist, wobei die 
Messung des spezifischen Widerstandes uber ei- 

50 nen indirekten Weg durch das Messen der Auflade- 
zeit (Tc) erfolgt. 

6. Waschmaschine nach Anspruch 2, 

dadurch gekennzeichnet, dafB das Mittel zum Er- 
55 fassen der Menge der zugef Qhrten Flussigkeit ent- 
halt: 

eine Turbinenstr6mungsmef3einrichtung und/ 
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Oder 

einen Druckschalter, vorzugsweise des elek- 
tromechanischen Typs, wobei die Erfassung 
der Waschflussigkeitsmenge durch Uberwa- 
chen der durch den Druckschalter ausgefuhr- 5 
ten Eingriffe zum Wiederherstellen des Wasch- 
flussigkeitspegels mittels der Steuermittel (mP) 
erfolgt. 

7. Waschmaschine nach Anspruch 2, 

dadurch gekennzeichnet, daB das Mittel zum Er- 
fassen der Menge der zu waschenden Kleidungs- 
stucke Mittel zum Ertassen des Stromes, der durch 
den Motor der Maschine fur den Bewegungsantrieb 
des die Kleidungsstucke enthaltenen Korbes auf- ^5 
nimmt, und/oder Mittel zum Messen der Energie 
enthalt, die notwendig ist, um von einem ersten 
Tragheitszustand, welcher durch eine bestimmte 
Drehzahl des die Kleidungsstucke aufnehmenden 
Korbes bestimmt ist, zu einem zweiten Tragheits- 20 
zustand zu gelangen, welcher durch eine andere 
Drehzahl des gleichen Korbes bestimmt ist. 

8. Waschmaschine nach Anspruch 2, 

dadurch gekennzeichnet, daf3 das Mittel zum Er- 2S 
fassen der Art der zu waschenden Kleidungsstucke 
einen Pegelsensor enthalt, wobei die Erfassung der 
Art der zu waschenden Kleidungsstucke durch 
Ubenwachen der durch den Sensor gesteuerten 
Eingriffe zum Wiederherstellen des Waschflussig- 30 
keitspegels mittels der Steuermittel (mP) erfolgt. 

9. Waschmlttel nach einem der vorstehenden Anspru- 
che, 

dadurch gekennzeichnet, da3 der Pegelsensor 55 
ein erster elektromechanischer Pegeldruckschalter 
ist und daQ die Information betreffend der Art der 
Textilgewebe durch Messen der Unterbrechung er- 
halten wtrd, welche zwischen der ersten Zuf uhrung 
der Waschflussigkeit in die Waschewaschmaschi- 40 
ne und dem ersten durch den Druckschalter ausge- 
fuhrten Wiederherstellen des Flussigkeitspegels 
erfolgt. 

10. Waschmaschine nach Anspruch 2, ^5 
dadurch gekennzeichnet, daQ das Mittel zum Er- 
fassen der Menge der zu waschenden Kleidungs- 
stucke eine Pegelsensor enthalt, wobei die Erfas- 
sung der Menge der zu waschenden Kleidungs- 
stucke durch Uberwachen der durch den Pegelsen- so 
sor gesteuerten Eingriffe zum Wiederherstellen des 
WaschflOssigkeitspegels durch die Steuermittel 
(mP) erfolgt. 

1 1 . Waschmaschine nach einem der vorstehenden An- 
spruche, 

dadurch gekennzeichnet, dafB der Pegelsensor 
ein erster elektromechanischer Pegeldruckschalter 
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ist und daf3 die Informationen betreffend der Menge 
der Kleidungsstucke durch Messen der Gesamtzeit 
der verschiedenen Vorgange der durch den Druck- 
schalter in der ersten Phase des Waschvorganges 
ausgefuhrten Wiederherstellvorgangen fur den 
Waschflussigkeitspegel und auf der Basis der Art 
der Textilgewebe erhalten werden. 

12. Waschmaschine nach einem oder mehreren der 
vorstehenden Anspruche, 

dadurch gekennzeichnet, da3 ein Mikrocontroller 
(mP), der insbesondere die Zahlung der Aufladezeil 
der Kapazitat (C) und/oder das Uberwachen der 
Wiederherstellvorgange fur den Waschflussigkeits- 
pegel des Druckschalters ausfuhrt, sowie perma- 
nente Spetchermittel (ROM) und/oder nicht fluchti- 
ge Speichermittel (EEPROM) vorgesehen sind, die 
mit dem Mikrocontroller (mP) verbunden sind, wo- 
bei die Speichermittel insbesondere in der Form 
von "Regeln" kodiert sind, deren Kriterien sind: 

Bestlmmen der Menge des durch den Benutzer 
zugefuhrten Waschmittels als Funktton des 
Wertes der Menge der zugefuhrten Flussigkeit 
und/oder deren Harte und/oder deren Tempe- 
ratur und/oder deren lonenkonzentration und/ 
Oder 

Bestimmen der optimalen Menge des Wasch- 
mittels als Funktion des Wertes der Menge der 
zugefuhrten Flussigkeit und/oder deren Harte 
und/oder der Menge und/oder der Art der zu 
waschenden Kleidungsstucke und/oder des 
Wesens/der Art der Verschmutzung, und/oder 
Zufuhren von Informationen an den Benutzer 
hinsichtlich des Grades der Richtigkeit der 
Menge des zugefuhrten Waschmittels, welche 
auf Basis des Vergleiches zwischen der opti- 
malen Menge und der latsachlich zugefuhrten 
Menge evaluiert werden. 

13. Waschmaschine nach einem der vorstehenden An- 
spruche, 

dadurch gekennzeichnet, daB der Mikrocontroller 
und das nicht fluchtige Speichermittel (EEPROM) 
in der Lage sind, Informationen aufgrund des Ver- 
haltens des Benutzers, insbesondere hinsichtlich 
der durchschnittlichen Wascheladung, der durch- 
schnittlichen Menge und Art der Verschmutzung 
und der Art der Verwendung des Waschmittels zu 
erfassen. 

1 4. Waschmaschine nach einem der vorstehenden An- 
spruche, 

dadurch gekennzeichnet, daB die Informationen 
uber die Zeit von Waschvorgang auf Waschvorgang 
aufeinanderfolgend durch die Mittel zum Erfassen 
der Harte der Waschflussigkeit und/oder der zuge- 
fuhrten Flussigkeitsmenge und/oder Flussigkeits- 
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temperatur und/oder der lonenkonzentration der 
Waschflussigkeit nach dem Zufuhren des Wasch- 
mittels erta3t und in einem geeigneten, nicht fluch- 
tigen Speicher (EEPROM) gespeichert werden. 
welcher von Zeit zu Zeit, insbesondere entspre- 
chend Kriterien, dieausden Lernsottwaretechniken 
(Lernalgorithmus) abgeieitet sind, aktualisiert wird. 

15. Verfahren zum Steuern des Waschmittelver- 
brauchs in einer Waschmascliine, insbesondere in 
einer Haushaltswaschmaschine fur Wasche, ge- 
kennzeichnet durch die folgenden Schritte: 

Abschatzen der optimalen Waschmittelmenge, 
die zum Ausfuhren eines effektiven Wascliens 
erforderlich ist, in bezug aut die Eigenschatten 
des Waschwassers, der Menge und/oder der 
Art der zu waschenden Kleidungsstucke und/ 
Oder des Wesens der Verschnnutzung, 
Erfassen der Waschmittelmenge, die durch 
den Benutzer zu Beginn eines Waschzyklusses 
tatsachlich zugef uhrt worden ist, 
Vergleichen der optimalen Waschmittelmenge 
mit der tatsachlich zugefuhrten Waschmittel- 
menge, 

Anzeigen des Ergebnisses des Vergleiches 
zwischen der erfafJten Waschmittelkonzentra- 
tion und der optimalen Waschmittelkonzentra- 
tion an den Benutzer, insbesondere urn den Be- 
nutzer progressiv Waschvorgang aut Wasch- 
vorgang in einer korrekteren Verwendung des 
Waschmittels zu unterweisen. 

16. Verfahren nach einem der vorstehenden Anspru- 
che, 

dadurch gekennzeichnet, daB das Abschatzen 
der optimalen Menge des Waschmittels als Funkti- 
on der Harte der Waschflussigkeit und/oder der 
Menge der zugefuhrten Flussigkeit und/oder der 
Menge der zu waschenden Kleidungsstucke und/ 
Oder des Wesens und/oder der Art der Verschmut- 
zung der zu waschenden Kleidungsstucke ausge- 
f uhrt wird und da3 das Erfassen der Menge des zu- 
gefuhrten Waschmittels als Funktion der Harte der 
Waschflussigkeit und/oder Menge der zugefuhrten 
Flussigkeit und/oder der lonenkonzentration der 
Waschflussigkeit nach Zufuhren des Waschmittels 
ausgefuhrt wird. 



Revendications 

1. Machine k laver, en particulier machine k laver le 
linge du type domestique, comprenant des moyens 
pour d6tecter la concentration de detergent dans le 
liquide de lavage, caracterisde en ce qu'elle com- 
prend en outre des moyens pour estimer la concen- 
tration optimale de detergent et des moyens pour 



signaler k I'utilisateur le resultat de la comparaison 
entre la concentration de detergent detectee et la 
concentration optimale de detergent estimee. 

5 2. Machine k laver selon la revendication 1 , caracte- 
risee en ce que lesdits moyens pourdetecter la con- 
centration de detergent dans le liquide de lavage 
et/ou lesdits moyens pour estimer la concentration 
optimale de detergent comprennent : 

10 

des moyens pour detecter la durete du liquide 
de lavage et/ou 

des moyens pour detecter la quantite de liquide 
de lavage fourni et/ou 
'5 - des moyens pour detecter la temperature du li- 
quide de lavage et/ou 

des moyens pour detecter la concentration io- 
nique du liquide de lavage apres I'introduction 
du detergent, et/ou 
20 - des moyens pour detecter la quantite de vete- 
ments a laver et/ou 

des moyens pour detecter le type de tissu a la- 
ver et/ou 

des moyens pour detecter I'entite et/ou le type 
25 de salissure des vetements a laver. 

3. Machine k laver selon la revendication 1 , caract§- 
risee en ce que lesdits moyens pour signaler a I'uti- 
lisateur le resultat de la comparaison entre la con- 

30 centratlon de detergent d6tect6e et la concentration 
de detergent optimale sont du type capable de mon- 
trer le degre de difference entre la quantite de de- 
tergent optimale et la quantite de detergent detec- 
tee, lesdits moyens pour signaler comprenant en 

35 particulier des lampes lumineuses et/ou un dispo- 
sitif d'affichage de type LED ou LCD ou fluorescent, 
et/ou un dispositif indicateurayant un index mobile. 

4. Machine k laver selon la revendication 2, caracte- 
40 risee en ce qu'il est fourni un dispositif pour mesurer 

la resistivity du liquide de lavage, qui est utilise 
pour : 

mesurer la durete du liquide de lavage et/ou 
45 - detecter la concentration ionique du liquide de 
lavage apres I'introduction du detergent et/ou 
mesurer I'entite et/ou le type de salissure des 
vetements, 

50 la mesure d'un ou plusieurs desdits parametres 
etant r6alisee en particulier d*une maniere indirecte 
par le biais de la mesure de la resistivite du liquide 
de lavage. 

55 5. Machine k laver selon la revendication precedente, 
caracterisee en ce que ledit dispositif pour mesurer 
la resistivite du liquide de lavage comprend deux 
electrodes (A, B) en contact avec le liquide de lava- 
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ge et inserees dans le circuit de charge d'un con- 
densateur (C), et des moyens (mP, Q) pour mesurer 
la duree de charge (Tc) dudit condensateur (C), la 
mesure de la resistivite etant obtenue d'une manie- 
re indirecte par le biais de la mesure de ladite duree s 
de charge (Tc). 

6. Machine a laver selon la revendication 2, caracte- 
risee en ce que lesdits moyens pour detecter la 
quantity de liquide fourni comprennent : 

un debitmetre a turbine et/ou 
un commutateur de pression, en particulier du 
type electromecanique, la detection de ladite 
quantite de liquide etant obtenue par sur- ^5 
veillance, par le biais de moyens de commande 
(mP). des interventions pour retablir le niveau 
de liquide de lavage reallsees par ledit commu- 
tateur de pression. 

20 

7. Machine a laver selon la revendication 2, caracte- 
risee en ce que lesdits moyens pour detecter la 
quantity de vetements k laver comprennent des 
moyens pour mesurer le courant absorbe par le mo- 
teur de la machine pour mettre en mouvement le 25 
panier contenant les vetements, et/ou des moyens 
pour mesurer r6nergie n6cessaire pour passer d'un 
premier etat inertiel, defini par une certaine vltesse 

du panier contenant les vetements, a un second 
6tat inertiel d6flni par une Vitesse dlff6rente du m§- 30 
me panier. 

8. Machine a laver selon la revendication 2, caracte- 
ris6e enceque lesdits moyens pour detecter le type 

de vetements k laver comprennent un capteur de 35 
niveau, la detection du type de vetements a laver 
etant obtenue par surveillance, par le biais de 
moyens de commande (mP), des interventions pour 
retablir le niveau de liquide de lavage commandees 
par ledit capteur. 

9. Machine k laver selon la revendication precedente, 
caracterisee en ce que ledit capteur de niveau est 
un commutateur de premier niveau electromecani- 
que et en ce que les informations concernant le type ^5 
de tissu sont obtenues par mesure de la pause qui 
s'6coule entre le premier apport de liquide de lava- 
ge dans la machine a laver le linge et le premier 
r6tablissement du niveau de liquide r6alis6 par le 
commutateur de pression. 50 



commandees par ledit capteur de niveau. 

11. Machine a laver selon la revendication precedente. 
caracterisee en ce que ledit capteur de niveau est 
un commutateur de pression de premier niveau 
electromecanique et en ce que les informations 
concernant la quantite de vetements sont obtenues 
par mesure de la duree totale des differentes ope- 
rations de retablissement du niveau de liquide de 
lavage, realisees par le commutateur de pression 
dans la premiere phase du lavage, sur la base du 
type de tissu. 

12. Machine a laver selon une ou plusieurs des reven- 
dications precedentes, caracterisee en ce qu'elle 
comprend un microcontroleur (mP) qui, en particu- 
lier, realise le comptage de ladite duree de charge 
dudit condensateur (C) et/ou la surveillance des 
operations de retablissement du niveau de liquide 
de lavage dudit commutateur de pression, et des 
moyens de memoire permanente (ROM) et/ou des 
moyens de memoire non volatile (EEPROM) asso- 
cies audit microcontroleur (mP), dans lesdits 
moyens de memoire etant codes, en particulier 
sous forme de "regies", les criteres pour : 

determiner la quantite de detergent introduite 
par Tutilisateur, en fonction de la valeur de la 
quantite de liquide fourni, et/ou de sa durete, 
et/ou de sa temperature, et/ou de sa concen- 
tration ionique, et/ou 

determiner la quantite optimale de detergent en 
fonction de la valeur de la quantite de liquide 
fourni, et/ou de sa durete, et/ou de la quantite, 
et/ou du type de vetements a laver, et/ou de 
I'entite/type de salissure ; et/ou 
fournir a I'utilisateur des informations concer- 
nant le degre de caractere correct de la quantite 
de detergent introduit, evalue sur la base de la 
comparaison entre la quantite optimale et la 
quantite effectivement introduite. 

13. Machine k laver selon la revendication precedente, 
caracterisee en ce que ledit microcontroleur et les- 
dits moyens de m6moire non volatile (EEPROM) 
sont capabtes d'acquerir des informations sur les 
habitudes de I'utilisateur, en particulier concernant 
le type moyen de charge de linge, la quantite 
moyenne et le type de salissure et la mani6re d'uti- 
liser le detergent. 



10. Machine k laver selon la revendication 2, caracte- 
risee en ce que lesdits moyens pour detecter la 
quantite de vetements k laver comprennent un cap- 
teur de niveau, la detection de ladite quantite de ve- 
tements k laver etant obtenue par sun/eillance. par 
le biais de moyens de commande (mP), des inter- 
ventions pour retablir le niveau de liquide de lavage 



14, Machine k laver selon la revendication precedente, 
caracterisee en ce que lesdites informations sont 
detectees au cours du temps, lavage apr^s lavage, 
55 par lesdits moyens pour detecter la durete du liqui- 
de de lavage, et/ou la quantite de liquide fournie, 
et/ou la temperature du liquide, et/ou la concentra- 
tion ionique du liquide de lavage apres introduction 
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du detergent, et sont stockees dans une mennoire 
non volatile (EEPROM) appropriee, qui est nnise ^ 
jour au cours du tennps, en particulier selon des cri- 
teres deduits de techniques logtcielles d'apprentis- 
sage (algorithmes d'apprentissage). 5 

1 5. Precede pour la connmande de la consommation de 
detergent dans une machine a laver. en particulier 
une machine a laver le linge a usage domestlque, 
caracterise par les etapes suivantes : 

estimation, en relation avec les caracteristi- 
ques de I'eau de lavage, de la quantity et/ou du 
type de vetements k laver, et/ou de I'entitd de 
la salissure, de la quantity optimale de deter- 
gent qui est n6cessaire pour r6aliser un lavage 
efficace ; 

detection de la quantite de detergent effective- 
ment introduite par I'utilisateur au d6but d'un 
cycle de lavage ; 20 
comparaison de la quantite optimale de deter- 
gent avec la quantite de detergent effective- 
ment introduite ; 

signalisation du resultat de la comparaison en- 
tre la concentration de detergent detectee et la 25 
concentration optimale a I'utilisateur, en parti- 
culier pour 6duquer progressivement I'utilisa- 
teur, lavage apres lavage, concernant une uti- 
lisation plus correcte du detergent. 

30 

16. Precede selon la revendication precedente, carac- 
terisee en ce que I'estimation de la quantite optima- 
le de detergent est realisee en fonction de la durete 
du liquide de lavage, et/ou de la quantity de liquide 
fourni, et/ou de la quantite des vetements k laver, 35 
et/ou de I'entite, et/ou du type de salissure des ve- 
tements a laver et en ce que la detection de la quan- 
tite de detergent introduite est realisee en fonction 

de la durete et du liquide de lavage, et/ou de la 
quantite de liquide fourni, et/ou de la concentration 40 
ionique du liquide de lavage apr§s introduction du 
detergent. 
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DISPERSION OF THE VALUES OF THE TOTAL DURATION 
OF THE WATER LEVEL RENEWAL OPERATIONS 
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DURATION OF WATER LEVEL RENEWAL OPERATIONS 
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CALCULATION OF THE ABSORPTION SPEED OF FABRICS 
FROM THE FIRST WATER LEVEL RENEWAL OPERATION 
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